are analyzed by factor analysis, cluster analysis or multidimensional scaling in order to produce the spatial representation of legislators or roll calls. The results of a properly designed factor analysis may also be used to select votes for a Guttman scaling. Representative works are MacRae (1958) , Weisberg (1968) , Clausen (1973) , and Hoadley (1980) . This approach is fraught with practical .and theoretical difficulties. Practically, the use of such techniques is very cumbersome. The researcher must select the roll calls and legislators, decide how to handle missing data and item directions, choose the appropriate measure of association, and choose a response model (either dominance or proximity) (Weisberg, 1968, p. 233) . Performing a factor analysis or a multidimensional scaling of a 100 by 100 or a 435 by 435 matrix of associations is a formidable and expensive undertaking. Working with subsets of legislators or subsets of votes (a vote-by-vote matrix of associations) and then overlapping the subsets is possible but is a clumsy and time-consuming procedure.
In addition to these serious practical limitations, this general methodology suffers from an important theoretical limitation. Suppose that an ideological space exists and that legislators and the yea-and-nay alternatives on each parliamentary notion can be represented as points in this space. Furthermore, assume that the legislators have single-peaked utility functions over the space and vote for the alternative closest to them. Morrison (1972) has shown that, given this model, these scaling techniques are unlikely to recover the true positions of the legislators in a legislator-bylegislator analysis. The input to these techniques are measures of association based on the proportion of disagreement between pairs of legislators. What Morrison showed was that the proportion of disagreement depends upon the distance between the pair of legislators, the angle they form with the (arbitrary) origin of the space, and the distribution of the policy outcomes associated with the roll-call votes. Because the scaling methods described above treat the associations only as measures of distance (multidimensional scaling) or only as measures of angles (factor analysis), distortion in the recovery of the space is unavoidable.
We propose here a new method of roll-call analysis which overcomes these difficulties and enables a researcher to engage in cross-chamber comparisons of both legislators and roll calls within a year and between years. Our method is an extension of that developed by Poole (1981 Poole ( , 1984 . In a nutshell, we use multidimensional unfolding on interest-group ratings of legislators (in accordance with a spatial model developed in the next section) to obtain a spatial configuration of the legislators. We then map the roll-call votes into the legislator configuration using a simple spatial model of voting.
A Spatial Model of Interest-Group Ratings
There are two basic types of rating interest groups-general and specific. The general interest groups (e.g., the Americans for Democratic Action) construct their ratings from a broad range of issues, whereas the specific groups focus on a narrow range of issues (e.g., the Child Welfare League of America concentrates on issues related to the health and welfare of children). The positions that a general group takes on a wide range of issues are very likely to be systematically related (what Converse (1964) called "constrained"). A group that opposes CETA, OSHA, and busing is likely to favor work requirements for welfare recipients and a U S . military buildup. Consequently, an interest group's positions on a range of issues are largely determined by the group's positions on a small number of underlying evaluative dimensions. The issue-specific groups can also be viewed within the same framework. Single-issue groups are usually the most committed of the interest groups; they tend to attract more ideologically motivated members. Although their focus is normally on a single issue, their beliefs frequently carry into other issue areas as well. Then, by this argument, the overall rating by both a general or a specific group is a measure of how close in spatial terms the member of Conthe AFL-CIO (COPE), 1959 -1980 Common Cause (CCS), 1978 -1980 ; Congress Watch by Nader's Public Citizen (CW), 1975 (CW), -1980 Conservative Coalition Support Scores (CC), 1959 -1980 Consumer Federation of America (CFA), 1971 -1980 ; Friends' Committee on National Legislation (FCNL), 1977 (FCNL), -1980 ; League of Conservation Voters (LCV), 1971 (LCV), -1977 (LCV), , 1979 (LCV), -1980 League of Women Voters (LWV), 1971 -1975 , 1977 -1980 Lower Federal Spending Support (LFS), 1959; Larger Federal Role Support Score (LFR), 1959 -1968 Liberty Lobby (LL), 1961 -1969 , 1975 , 1977 ; National Alliance of Senior Citizens (NASC), 1977 (NASC), , 1979 (NASC), -1980 National Council of Senior Citizens (NCSC), 1977 -1980 ; National Education Association (NEA), 1969 National Farmers' Organization (NFO), 1973 , 1975 -1980 National Farmers' Union (NFU), 1961 -1 965, 1969 -1980 ; National Federation of Independent Business (NFIB), 1977 -1980 National Women's Political Caucus (NWPC), 1979; New Republic (NREP), 1961 -1974 National Taxpayers' Union (NTU), 1971 -1980 Presidential Support Scores-Eisenhower, Kennedy, Johnson, Nixon, Ford, Carter, 1959 -1980 Ripon Society (RIPON), 1969 ; Citizens for a Sane World (SANE), 1973 (SANE), -1978 Taxation with Representation (TWR), 1977 United Auto Workers (UAW), 1969 -1980 United Mine Workers (UMW), 1979 Whenever possible we tried correcting the ratings to remove absences. Some groups, mainly liberal ones such as the ADA, count absences as negative votes. We found that correcting for the absences made almost no difference in the unfolding results. gress is to the interest group on the evaluative dimensions.
Along the lines of the spatial model of party competition, we assume that each issue can be represented as a dimension, and each interest group and member of Congress has a most preferred position on each issue which is the ideal point of the group or member on that issue dimension. Let m be the number of issues and let zjk denote the jth (j = 1, . . . , q where q is the number of interest groups) interest group's position on the kth issue. Then the m ideal points can be denoted as the vector:
Similarly, the vector represents the ith (i = 1, . . . , p where p is the number of members of Congress) member's ideal points on the m issues. The Euclidean distance between the jth interest group and the ith member is If no error is present and there exists s common evaluative dimensions, s < m, then there are vectors 6 and % of length s such that that is, each of the m-issue dimensions is a linear combination of the s evaluative dimensions. Or, put another way, all the ideal points lie on an s-dimensional hyperplane (the evaluative, or what Ordeshook (1976) refers to as the "basic" space) through the m-space of issues.
We assume that each roll-call vote has two outcomes, one corresponding to yea and one corresponding to nay; that is, let By this model, the interest groups select roll-call votes with outcome locations near their ideal points in the basic space to construct their ratings. We assume that the legislators have symmetric single-peaked utility functions and will vote for the outcome nearest them in the space. Consequently, setting aside perceptual error, the number of correct votes is monotonic with the distance between the interest group and the member of Congress. To see this, inspect Figure 1 . The top part of Figure 1 displays the utility function for one hypothetical interest group near the end of a single evaluative dimension. The horizontal dotted line represents the utility threshold for the interest group. Consider a given set of votes with outcomes that can be represented as positions in this one-dimensional basic space. Then, for any roll call, the interest group will include the vote in its ratings only if there is an outcome in the interval [01, 02] . Suppose that the number of roll calls is substantial and that there are a large number of outcomes in [01, 02] , with the opposite or "anti" choices for [01, 02] falling in [0,,06] . (The distance between pairs of outcomes need not be the same across roll calls.) Assuming no perceptual error, legislators located in the interval [0,,0,] would all receive rating scores of 100. (03 is the midpoint of O1 and O,, and O4 is the midpoint of O2 and 06.) Legislators to the right of 03, however, will receive scores of less than 100 because they will be closer to some outcomes in [0,,06] . The closer a legislator comes to 0 4 , the lower his or her rating. Legislators to the right of O4 all receive scores of 0 because, for each roll call used by the interest group, they are closer to the anti outcome. The lower part of Figure 1 shows the rating issued by the interest group as a function of the position of a legislator in [0,,06) . Figure 1 illustrates one of the weaknesses of the interest group ratings, namely, that the ratings are confined to the interval [0,100] when in fact they should be able to assume any value in the interval (-00,1001. However, this becomes a less serious problem as the number of interest groups increases. When there are multiple groups, the zones of indifference like [ 0 , , 0 , ] and [ 0 4 , 0 s ] get whittled down and the legislators can be uniquely 10cated.~ Because the interest groups select roll-call votes with outcome locations near their ideal points in the basic space to construct their ratings, it is appropriate to treat a score of 85 given by an interest group to a senator in the same way as a score of 85 given to a representative. The comparability of the ratings does not rest on the inter=Another weakness of the ratings closely related to this one is that it is unclear how many roll calls there has to be for the number to be "substantial"-that is, enough votes in the area of interest of a group with outcomes close enough to be used to construct its ratings. In general, the more votes that are used, the more "accurate" the ratings, that is, the narrower the zones of indifference. This is clearly more of a problem in the earlier years of our analysis than in the later years. However, we believe that the argument we just made ap. plies to this weakness as well; namely, when there are multiple groups, the zones of indifference get whittled down and the legislators can be uniquely located. est groups selecting roll calls from the same issue area@) in both houses. All that matters is that the groups select votes with outcomes near them in the basic space. A comparability problem could arise if a group chooses roll calls in one house consistent with the spatial model but utilizes nonspatial criteria in the other house. For example, a group could choose votes on food stamps and arms control in the Senate to construct its ratings and on agricultural votes in the House of Representatives. (We show below that votes on food stamps and arms control are highly consistent with the spatial model, whereas agricultural votes generally are not.) In any case, the House and Senate ratings can be analyzed separately as well as together to guard against this problem. Empirically, we find its occurrence to be rare (see ,A more subtle objection to our model stems from a lack of agenda control in the Congress by the interest groups. Because of this, the number of roll calls that an interest group regards as important may not be very large. As a consequence, the group may have to use some roll calls with outcomes not as close to them as 
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Because the ratings are measures of closeness or preference, they can be regarded as inverse distances (the higher the rating, the closer a member is to a group) and are therefore suitable for a multidimensional unfolding analysis. In this specific instance, the aim of an unfolding analysis is to locate points representing the legislators and points representing the interest groups in a space of minimal dimensionality such that the Euclidean distances between the two sets of points reproduce the ratings as closely as possible. Formally, let 6, denote the jth interest group's rating of the ith member of Congress. We convert the ratings to distances by the linear transformation where the error term, e,, is picking up three effects: 1) perceptual error, 2) idiosyncratic evaluative dimensions, and 3) the substitution of zero for negative ratings. The loss function that we minimize is they would like. If the set of available roll calls of interest in one chamber were restricted in this way, then this could systematically bias the group's ratings.
We don't think this is a serious problem. First of all, in recent years more than 500 roll calls were taken each year in both houses. Literally dozens of votes are cast on most issues of concern to the interest groups, so they have a lot to choose from. Secondly, most groups use a variety of issues to construct their ratings, and if some issue has only roll calls with outcomes distant from them there are plenty of other issues with closer outcome points to choose from. Third, even those groups that we label as specific use a variety of subjects in their issue area of interest. For example, the National Women's Political Caucus uses abortion, child care, the ERA, and other related roll calls to construct its ratings. Finally, when a group is very narrowly focused (e.g., the Child Welfare League of America), if an insufficient number of roll calls is taken or the outcome points are distant from the group, it is quite likely that the group will choose not to issue ratings. The CWLA did not issue ratings in 1978 because not enough votes were taken in Congress on child nutrition and child health care that year. They told us this in a letter when we asked for their ratings that year.
We think that these arguments also apply to the case when the Democrats control the agenda in one house and the Republicans control the agenda in the opposite house. The mix of issues being voted on did not change markedly when the Republicans took control of the Senate in 1981. What changed was which party won most of the roll calls. Poole (1982 Poole ( , 1984 has developed a method of metric multidimensional unfolding which fints estimates of the member and group locations-xi and ;,-that minimize p. If the eb are assumed to be independently and normally distributed with constant variance, then the ti and % will be maximum likelihood estimators using this method of unfolding.* Because the interest groups publish ratings every year, time can be regarded as a dimension in the spatial model. With time as a dimension, we introduce the possibility that legislators and interest groups may change their spatial positions from year to year. In order to study these movements, we must place the configurations in a common metric or frame of reference.
The configurations recovered from the ratings are unique up to a selection of origin and a rigid rotation. Techniques have been developed by psychometricians for finding a common origin and rotation for a pair of configurations (it is known as the "orthogonal Procrustes" problem: Schonemann, 1966; Schonemann & Carroll, 1970) ; and for a set of configurations (Kristof & Wingersky, 1971; Berge, 1977) . These techniques are not entirely satisfactory for our purposes here. Each year the interest groups issuing ratings and the membership of the House and Senate change. Some legislators serve for only two years, some for 10, and a few were in the Congress for the entire 22-year period covered by our study. Furthermore, some legislators served several years, were defeated and left Congress for some period, and were later elected again. Consequently, we must fit together a set of configurations in which any particular pair of configurations may have many points that are not in common.
Complicating matters further, we must allow for slight contractions or expansions of the space from year to year owing to the changing mix of interest groups that issue ratings. If the number of groups issuing ratings is small and divided into two camps located at opposite ends of the space from each other with most of the legislators falling between the two camps, then "zones of indifference," which we spoke of in connection with Figure 1 , may not get whittled down to the extent 'Monte Carlo work with the unidimensional version of the unfolding technique has shown it to be very robust when the normal distribution, constant variance assumptions are violated. The procedure does equally well with error generated in accordance with models based on the log normal distribution, the noncentral chi-square distribution, and the normal distribution with the variance as a function of the true distances. See Poole (1984 Poole (1983) ."
The Wand c are used to correct the configurations to remove the effects we discussed above. This allows us to study individual change over time. (It does not affect the configurations individually because only linear transformations are applied.) However, this corrective procedure cannot pick up an across-the-board shift of all legislators and interest groups over time. For example, we find below that the primary dimension recovered from the ratings is liberalism v. conservatism as it is commonly understood by journalists and political scientists. The definition of what is liberal and conservative on specific issues can change over time. This is certainly true of foreign policy, which has become increasingly partisan, and of civil rights, which was a regional issue at one time, but ceased to be such by the late 1960s (Asher & Weisberg, 1978; Clausen & Van Horn, 1977; Bullock, 1981; Sinclair, 1981) .
As a consequence, when we discuss the movement of individual legislators over time we are in effect describing their movement relative to some overall uniform (but unknown) trend. Because the movement of every legislator is relative to an across-the-board shift from year to year, comparisons of legislators over time are unaffected by this problem. In any case, it bears reiteration that this procedure fails to pick up only uniform shifts of "vailable upon request. all legislators and interest groups. If some shift' and others do not, this is picked up.6 Table 1 displays the unfolding results for the combined House and Senate ratings for the 22 years of the study. The measure of fit displayed is the squared Pearson correlation coefficient between the actual interest group ratings and the ratings produced by the recovered configuration from the unfolding. Because the unfolding technique is a metric one, the r-squares, unlike the stress values from non-metric techniques (which only strive to reproduce a weak ordering of the data), are literally the percentage variance explained of the actual ratings.
Analysis of the Ratings
On the average, one dimension explains approximately 81% of the variance of the 190,000 ratings issued during the 22-year period (mean r2 = .812). This first dimension is a liberal-conservative left-right continuum (Poole, 1981 ; see also Kritzer, 1978) .7 The addition of a second and third dimension adds little to the explanatory power of the model. The second dimension adds only 6.1% to the 22-year average, whereas the third dimension adds only 1.4%. However, these figures do hide some significant differences across selected years. Overall, the second dimension is clearly political party. However, the strength of the dimension varies from year to year. It is strongest for the years 1959 to 1960 where it explains an average of 20.4% of the variance.
The nature of the primary dimension can be better delineated by examining the distribution of members in a single year. Figure 2 shows the distribution of the members of Congress across the liberal-conservative dimension in 1979, whereas Figure 3 shows the distribution of the members across the liberal-conservative and the party dimensions.
6The overall uniform trend does not have to be linear or monotonic. For example, the uniform shift could accelerate over time then decelerate and reverse direction.
7Kritzer (1978) applied factor anaysis to the interest group ratings of the 91st and 93rd House of Representatives and found that a single factor accounted for 81.4% of the variance of the 91st House and 74.6% of the 93rd House. "When one focuses on roll calls which interest groups deem to be salient rather than using the more usual shotgun approach (e.g., Clausen, 1973 , or MacRae, 1958 , a clear unidimensional structure emerges in House roll-call behavior, and this structure can be interpreted as reflecting a unidimensional ideological structure underlying salient congressional action" (p. 496). Below we show that this conclusion can be extended to almost all roll-call voting. The histogram on the left of Figure 2 shows the entire Congress; the one on the right separates the Democrats and Republicans. The figure shows a bimodal, ideological dimension. However, there are distinctions between parties: the Democratic party is much less homogeneous than the Republican party. The Republicans are concentrated at center right to far right. The bulk of the Democratic party is concentrated at center left to far left, but substantial numbers of Democrats are located at center right and far right.
In Figure 3 , we indicate the approximate twodimensional structure of the space. As can be seen from the separate plots for the Democrats and Republicans, the party dimension seems to run about 45 degrees off the liberal-conservative dimension. Party unity scores increase with movement along the party dimension as indicated in Figure 3 .
To check our assumption that the ratings are comparable between houses, we unfolded the ratings for the Senate and House separately for each year of our study and then compared the resultant one-and two-dimensional coordinates for each house with those recovered from the combined unfoldings. The results are shown in Table 2 which displays the Pearson r-squares between the configurations from the separate unfoldings and the configurations from the combined SenateHouse unf~ldings.~ Table 2 strongly supports our assumption of comparability. Since 1969, the r-squares for both the House and Senate for one dimension are .99 or better. For two dimensions, they are .95 or better. The r-squares for the House tend to be slightly higher than those for the Senate, because there are four times as many Representatives as Senators so that the combined unfolding will more closely resemble the unfolding of only the House members' ratings.
Comparability clearly fails in only two instances -the Senate ratings of 1968 (r-squares of .88 and .86) and the House ratings of 1960 (r-square of .83 for one dimension). In both cases, the number of 8The unidimensional r-squares are simply the squared Pearson correlations between the corresponding configurations. For two-dimensional configurations, this is an inappropriate method because of differences in rotation and origin. Instead, we computed the distances between each unique pair of legislators in the corresponding configurations. The r-squares are the squared Pearson correlations between the corresponding vectors of
The American Political Science Review interest groups was small (9 and 8, respectively) so that bias in just two or three groups' ratings will present problems. As the number of interest groups increases, bias, if it exists, becomes much less of a problem. This can be seen in the r-squares for the Senate configurations in Table 2 : they tend to be higher in recent years when there are far more interest groups issuing ratings. Tables 1 and 2 viewed in conjunction show that, empirically, the interest group ratings are highly consistent with the spatial model we outlined in the previous section. On average, an 85 rating given by a group to a senator is the same as an 85 rating given to a representative. That this is true over long periods of time enables us to introduce the dimension of time into the spatial model. In our time series analysis below, we include the 1960 and 1968 configurations for completeness. Their inclusion does not appreciably affect our results. In our opinion, the average positions (see Figure 4 ) of various groups of representatives and senators in the common scaled metric are reliable, but the positions of the individual legislators in 1960 and 1968 must be regarded with suspicion because of the results shown in Table 2 . Between 1959 and 1980, 1,426 individuals served in the House and Senate.9 We applied the model stated in equation (3) to the one-and twodimensional configurations. To obtain accurate estimates of Wand c, we included only those 873 legislators who served six or more years during the period of our study. Accordingly, our X, matrices were 873 by 22 and 873 by 44, respectively. The overall fit of the model and the fits for each year are shown in Table 3 .
For one dimension, the overall r-square of the model stated in equation (3) Kuklinski, 1979) that variations in the voting patterns in Congress arise mainly through generational replacement.
The results for the two-dimensional configurations are of lesser quality. Although the overall r-square of .919 is quite satisfactory, it does not carry the same message of stability as does the one-dimensional r-square.
As Table 1 and Figure 3 demonstrate, the second dimension does not account for much of the variance of the two-dimensional configurations. The yearly fits reflect this. The overall fit is high because the first dimension, which accounts for most of the variation in the configurations, is being estimated very well. This is not true of the second dimension. The pattern of fits for the second dimension is consistent with the unfolding results of Table 1 . As we discussed earlier, a second dimension is clearly present in 1959 and 1960, is largely absent from 1961 to 1968, and then reappears from 1969 to 1980. With the exception of 1972, the fits for the second dimension follow the same pattern. Because the second dimension does not account for much of the variance in the ratings and demonstrates the instability shown in Table 3 , we will not attempt to use it in our time series analysis. We will use the party dimension when we study roll calls within a year, however, because party is an important consideration in many roll call votes. The party dimension is unstable from year to year largely because the interest groups do not choose many party-line votes to construct their ratings. They choose votes on issues that override considerations of party loyalty. In spatial terms, the interest groups tend to be located near the ends of the liberal-conservative dimension. The second dimension does tend to separate the interest groups somewhat, but not anywhere near the extent that it separates the legislators (Poole, 1981) . Figure 4 shows the mean locations of all senators, representatives, and the two parties and I0Because only those members serving six or more years were included in the estimation of equation (3), this reduced the number of members included in the analysis from the early and late years. That is, to be included in the 1959 row of Froman (1963 Froman ( , 1967 .) The northern Democrats are the most liberal and stable group. The mean location of the northern Democrats hardly moved at all over the 22 years. In contrast, southern Democrats shifted significantly to the right during the years of intense civil rights activity in the Johnson administration (1964) (1965) (1966) (1967) (1968) . After 1972, however, when civil rights became a less salient issue in the Congress, they shifted back almost to the center of the spectrum, where they had been before 1964.
The congressional Republican party is more homogenous than the congressional Democratic party. In 1959 there were only 10 southern Republicans in Congress. In 1973, this reached a peak of 45 before the Watergate losses in 1974 brought it down to 35. By 1979, southern Republicans had recovered some of their losses and held 41 House and Senate seats. As the number of southern Republicans increased, a gap opened up between northern and southern Republicans. This gap reached its peak in the early 1970s and then declined in the later 1970s. Interestingly, the gap between southern Republicans and southern Democrats was the smallest during the late 1960s, the period of civil rights activism and urban unrest. In fact, the southern Democrats and southern Republicans were closer together than either was to their respective northern counterparts. After 1975, however, the gap between southern Democrats and southern Republicans was nearly as large as that between southern and northern Democrats.
Overall, Congress drifted slightly to the left between 1959 and 1975 (interestingly, the Watergate election of 1974 produced a Congress more liberal than the Congress produced by Lyndon Johnson's 1964 landslide) and after 1976 drifted back to the right, which undoubtedly continued in 1981. The conclusion that Figure 4 points to is that the civil rights, civil disturbance, Vietnam, Watergate era of 1965-1974 was an interruption of normal liberal-conservative patterns. The 1959 The -1964 The and the 1975 The -1980 periods are quite similar, whereas the 1965-1974 period is unlike either of the other two.
During the 22 years of our study, 38 current or former members of the House were elected to the Senate (see Table 4 ). The stability of the configurations from year to year suggests that legislators moving from the House to the Senate will 
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not alter their spatial position. On the other hand, the Senate is more liberal than the House. Senators represent whole states and must cater to a more diverse constituency (Froman, 1963) , which suggests that legislators moving to the Senate will, if they shift at all, shift left. Table 4 is largely consistent with this interpretation. For the most part, a legislator's first few years in the Senate are spatially very close to his or her last few years in the House. Edmondson (D Okla.) and Edwards (D La.), who shifted abruptly to the right, and Griffin (R Mich.), who shifted sharply to the left over a four-year period, are the exceptions. Other legislators, Mathias (R Md.), Riegle (D Mich.), Weicker (R Conn.), and Stafford (R Vt.), for example, shifted their positions, but over much longer periods of time.
In a class by themselves are Richard Schweiker (R Pa.) and Charles Goodell (R N.Y.). During Schweiker's eight years in the House (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) he drifted slowly from center-right to center. After his election to the Senate, Schweiker shifted to the center-left and continued to drift left until his selection as Ronald Reagan's running mate in 1976. The trip to the mountain top with Reagan had a profound effect upon Schweiker-it produced the largest single one-year shift in the 22 years of our data. By the time Schweiker retired in 1980, he was slightly to the right of where he was when he began his career in 1961. In contrast, Goodell was much more stable than Schweiker during his years in the House (1959) (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) In conclusion, it is clear from the discussion above that the interest group ratings are highly structured. On average, a single liberal-conservative dimension accounts for 81% of the variance of the 190,000 interest-group ratings issued from 1959 to 1980. Furthermore, the interest groups and the legislators are very stable on the liberalconservative dimension over time. We now turn to the question of the usefulness of the one-and two-dimensional spatial configurations of legislators derived from the ratings for roll-call vote analyses.
Analysis of the Roll-Call Votes
The spatial model we described in the second section assumes that each roll-call vote has two outcome locations in the evaluative space. The interest groups and the legislators react to these policy outcomes in different ways. The interest groups are not members of Congress. They can indulge in the luxury of "voting" on only those matters of great importance to them. In spatial terms, the interest groups are free to "vote" on only those roll-calls with outcomes near them in the space; otherwise, they abstain. Legislators have no such freedom. In a real-world voting situation, a member of Congress cannot afford to indulge in the luxury of not voting or abstaining too often. Consequently, we assume that legislators vote for the outcome closest to them in the space, even though in some situations it may be a choice between two distant outcomes. Therefore, in a perfect world, there will be a point (in one dimension) or cutting line (in two dimensions) "Interestingly, George Bush, who served in the House from 1967-1970, was also more conservative than Ford. In 1980, Jesse Helms (one of the most conservative members of Congress), the Moral Majority, and their allies opposed putting Bush on the ticket with President Reagan. Yet during his years in Congress, Bush's voting record was more conservative than ex-President Gerald Ford's-who almost ended up on the ticket. such that all legislators to the left of the point/line will vote for the "left" outcome and all members to the right of the point/line will vote for the "right" outcome.
Because this cutting point/line construct is inherent in the model of the interest group ratings (and given the success of the spatial model of the ratings), it is practically certain that the roll calls chosen by the interest groups will produce clearly defined cutting poirits/lines in the legislator configurations. The more interesting question is how well the roll calls not chosen by the interest groups will do. If both sets of roll calls produce equally defined cutting points/lines in the configurations, then this is good evidence that the configurations recovered from the ratings are not biased. By "biased" we mean the following. Suppose the interest groups were all on a hyperplane through the space of the legislators. They would therefore tend to select roll calls with outcomes on the hyperplane to construct their ratings, and this would result in the recovery of a distorted version of the true configuration of legislators.
To locate the cutting point/line for a roll call, we place it within the pattern of yea and nay voting such that it minimizes error relative to an ideal pattern. For example, suppose we are working with a single dimension and we observe:
Placing the cutting point as shown minimizes the error with respect to a pattern in which everyone to the left of the cutting point votes yea and everyone to the right votes nay. In this example, three errors are made. For an empirical example, consider Table 5 . It displays the members of the Senate in the order of their recovery on the liberal-conservative dimension in 1972 and 1977 along with how they voted on the Jackson amendment to the SALT I treaty in 1972 and how they voted on four SALT related motions in 1977.12 12Jackson (D Wash.) amendment-as amended by voice votes to state that continued modernization of U.S. nuclear forces was required for a prudent nuclear posture but expressing the hope that such actions would become less necessary in the future-Request that any future permanent treaty on offensive nuclear arms "not limit the United States to levels on intercontinental strategic forces inferior to" those of the Soviet Union but be based rather on "the principle of equality"; endorse the maintenance of a vigorous research, development, and modernization program and provide that failure to negotiate a permanent treaty limiting offensive arms would "jeopardize supreme national interests" of the United States and would be grounds for abrogating the US. Weisberg (1978) has pointed out, simply "predicting" that a member will vote with the majority of his or her party (the two-party model) or, better yet, "predicting" that a member will vote with a majority of his or her party where the Democratic party is split into its northern liberal and southern conservative wings (the three-party model), will yield very accurate results. Weisberg found that the two-party model correctly accounted for 82.4010 of House votes from 1957-1974; the threeparty model correctly accounted for 84.8%. Table  5 shows that the liberal-conservative dimension outperforms both the two-and three-party models on these SALT related votes. As a basis of comparison, in Table 5 we also show lambda, the statistic recommended by Weisberg to measure "predictive" improvement. Lambda measures the proportional reduction in error of one model over another. For example, on the vote to confirm Paul Warnke as director of the Arms Control and Disarmament Agency, the liberal-conservative dimension correctly accounts for 93 of 100 senators, whereas the two-and three-party models correctly account for only 81 senators. The proportional reduction in error (PRE) is, therefore, (93 -81)/(100 -81) = .632, or 63.2%. All the lambda values in Table 5 "Three especially glaring errors in Table 4 are the votes of Abourezk and McGovern on the Helms and Table 6 shows the percentage of votes cast in the 11 congresses in our study that are consistent with the one-and two-dimensional spatial model, the two-party model, and the three-party model. With the exception of the 88th Senate, in both Houses and all Congresses the one-and twodimensional spatial models outperform the twoand three-party models for all roll-call votes and for all three categories of nonunanimous votes (minority not less than 5%,20%, and 40% of the total vote cast, respectively). The three-and twoparty lambdas are low in the first three Congresses, but are substantial otherwise. Overall, the party dimension only accounts for an additional 1.5% of House voting and 2.3% of Senate voting. However, on closer votes, the party dimension plays a more important role. On roll calls with at least 40% in the minority, party accounts for an additional 2.6% of House voting and 2.7% of Senate voting. Consistent with the interest-group ratings, the party dimension is strongest for the 86th Congress. The results for the 92nd through 94th Congresses are consistent with Schneider's (1979, p. 147) argument that a single liberalconservative dimension structured congressional voting during this period. Table 7 offers some evidence bearing on the bias question we raised above. In the 96th Congress, there is little or no difference between the set of votes chosen by the interest groups and the set not chosen in terms of the percentage of the vote consistent with the three models. This result holds even for the subset of roll calls that are chosen by five or more groups. The roll calls chosen by the interest groups from the 96th Congress are a representative sample of the total set of roll calls.
We put quotation marks around the word predict above because, in reality, none of these models is predicting anything because they are applied ex post. Suppose, however, that a random sample of legislators were polled before a roll call and they reported how they were going to vote. For true predictive purposes, the spatial model is the most parsimonious because only one parameter (the cutting point/line) is estimated from the sample, whereas two and three parameters (the majority preference of each subgrouping) are estimated for the two-and three-party models respectively. l 4
Church motions. Their votes, contrary to President Carter's position, are almost certainly due to their pique at President Carter's handling of the natural gas pricing issue. A number of key votes on natural gas (Abourezk had led a filibuster which had been shut off through questionable tactics) took place on October 1 and October 3.
"Of course, if you had a true random sample, the best prediction would be the division found in the sam- Parsimony, however, is not the important difference between the models. The spatial model is based on a simple theory of voting which can incorporate the essential portions of the other two models (strength of party unity and the conservative coalition of Republicans and southern Democrats versus the northern Democrats) within its framework.15 In our opinion, it is a straightforward model "with versimilitude to the process being studied" (Weisberg, 1978, p. 557) .
The House lambdas for all votes in Table 6 are about the same magnitude as those shown by Weisberg (1978, p. 566) for the Matthews and Stimson (1975) simulation which was based on a cue-taking theory. We think the similarity of our results with those of Matthews and Stimson in terms of "prediction" stems from the finding of many researchers that legislators tend to select cue givers on the basis of similarity of policy attitudes (e.g., Kingdon, 1973, p. 76) . Legislators are much more likely to share friendships with, seek advice from, and adopt the positions of fellow party members. The probability of common voting increases further if the members share similar views and are from the same state delegation. Norpoth (1976) examined the sources of party cohesion in roll-call voting and found four key elements:
(1) representatives choose informants from the ranks of their own party groups; (2) representatives as well as informants share policy attitudes; (3) informants reach their own voting decisions on the basis of shared attitudes; and (4) representatives adopt the decisions of their informants as guides for their own behavior. (p. 1171; see also Cherryholmes & Shapiro, 1969, pp. 63-84) In spatial terms, representatives who choose inple! This overstates somewhat the case for the spatial model. The legislator configuration used for prediction would have to be estimated from the previous year's roll calls so it would not include new members. Furthermore, even though the legislator configuration is estimated from the previous year's roll calls, from the standpoint of starting the predictive experiment from scratch, it seems fairer to count the legislator locations as parameters along with the cutting points/lines. In recent years when there have been more than 500 roll calls per session, the one-dimensional spatial model would still have fewer parameters.
ISAs Figure 4 shows, southern Democrats are to the right of northern Democrats, and Republicans are to the right of the southern Democrats. The one-dimensional spatial model will therefore not capture votes on which a coalition of northern Democrats and Republicans form. For example, the civil rights votes in the late 1950s and early 1960s fit this pattern (Sinclair, 1981) . However, as Figure 3 shows, the two-dimensional spatial model can capture this phenomenon to an extent.
formants on the basis of shared attitudes or party are quite likely to be close to such informants in the basic space.
The spatial model will not capture other types of cues-for example, voting with the administration, voting with the committee chairman or ranking minority member, voting with the state party delegation when three-fourths of it vote together-as well as it should capture the policyrelated cues. A theory of voting that combined the spatial model and the "non-spatial" cues could very well achieve "predictive" rates in excess of 90% and could satisfy the criteria laid down by Weisberg (1978) for an organizing theory of rollcall voting. A proposal along these lines has been made by Daniels (1983) . Table 6 demonstrates that congressional voting in the aggregate is highly consistent with a unidimensional spatial model. However, the percentages in Table 6 are averages; they disguise differences between issue areas. For example, Table  5 suggests that voting on strategic arms limitation is highly ideological. In contrast, as we will show momentarily, voting on agricultural issues is not very consistent with the spatial model.
The Relationship of the Evaluative Dimensions to Various Issue Areas
In order to determine what issues are most closely associated with the liberal-conservative evaluative dimension (we will turn to the party unity dimension momentarily), we sorted all the nonunanimous (minority not less than 10%) votes in the 1959-1978 period by how consistent they were with the dimension and by the five general policy categories identified by Clausen (1973) . To measure the degree of fit of a roll call to the dimension, we used the majority lambda for the vote rather than the percentage predicted correctly. For example, suppose the vote is 281 to 149 and the cutting point on the dimension is placed such that 379 or 88.1% are accounted for correctly. The majority lambda or proportional reduction in error is: PRE = (379 -281)/ (430 -281) = .658. This PRE measure allows us to disregard vote margins in our analysis. The best-fitting votes were designated as those with PRE values of .70 or higher. The results are shown in Table 8 .
The votes that are most closely associated with the dimension are drawn primarily from the government management and social welfare policy areas. These two highly related policy areas can be uniquely associated with the policies developed during the New Deal realignment (cf. Clausen, 1973, p. 47; Clausen & Cheney, 1970, p. 141) . On average, 69% of the best-fitting roll calls in the Senate and 72.4% of the roll calls in the House An examination of the content of the two categories reinforces this conclusion. The content of the social welfare domain changes very little over the ten Congresses. The best-fitting votes drawn from the social welfare area in the 86th Congress involved labor relations, public housing, urban renewal, minimum wage legislation, food stamps, aid to education, unemployment compensation, social security, and medical care for the elderly. The votes in the 95th Congress concerned the minimum wage, the Department of Housing and Urban Development appropriations, labor law reform, food stamps, the funding of the Legal Services Corporation, social security, antirecession assistance, appropriations for the Comprehensive Education and Training Act, and unemployment compensation. Given this consistency of content across time, the stability of voting position registered by continuing members that we discussed earlier is not surprising.
The same cannot be said for the government management domain-it shows a dramatic shift in content. The best-fitting votes drawn from this area in the 86th Congress focused on area redevelopment, interest rates on savings bonds, the public debt ceiling, tax reform, and airport construction. By contrast, the 95th Congress was concerned with gas and oil price deregulation, the activities of the Occupational Safety and Health Administration, federal campaign spending, budget balancing, mine safety, community reinvestment, pollution control, strip mining, and general energy policy. Yet, the relative voting positions of the continuing members remained very stable. Clearly, a key source of stability in the legislative system is a tendency to classify new issues in terms of old alignments.16
I6Although the positions of legislators vis-8-vis each other remained relatively stable over time-which implies that new issues get redefined in terms of old alignments-we cannot tell from our technique whether or not changes in the substantive content of the liberalconservative dimension have produced a uniform shift to the left/right by all legislators and interest groups over time. In any case, even if such a shift occurred, we think that it is of lesser significance than our finding of the power of the existing liberal-conservative alignment to absorb new issues.
The best-fitting foreign policy votes dealt with controversial treaties, Vietnam, the procurement of weapon systems, aid to both communist and right-wing regimes, and foreign aid under Democratic presidents. Civil liberties votes show a temporal as well as a content change. The best-fitting votes early in the study period involve anticommunism and criminal justice. By the end of the period, civil rights moves into the best-fitting category. Finally, conspicuous by their absence are agricultural policy votes. Only one vote in the House fit the liberal-conservative dimension at a PRE level of .7.
Given the results shown in Table 6 , it is not surprising that the addition of the second dimension does not greatly increase the consistency of the votes in the various issue areas with the spatial model. There is, however, one interesting exception-agriculture. Table 9 lists in the same format as Tables 7 and  8 several representative (in terms of their consistency with the spatial model) issue areas drawn from voting in the House from 1969 to 1980. As we indicated above, agricultural votes are not very consistent with the liberal-conservative dimension. However, the addition of the second dimension has a significant impact, no doubt because a coalition of midwestern Democrats, most southern Democrats, and midwestern Republicans passed much of the agricultural legislation in the 1970s. The spatial structure shown in Figure 3 would capture this to an extent. Even so, the twodimensional spatial model does not really do much better than the three-party model.
In contrast to agriculture, food stamps are almost purely a liberal-conservative issue. About 90% of the voting is consistent with the dimension. The addition of the second dimension has almost no effect. Finally, voting on the national defense budget and on busing are typical of many other issue areas. In line with Table 6 , the second dimension adds about 3% to the fits. Voting on the defense budget is more consistent with the party models than is busing, but the spatial model does very well in both issue areas." "Our results are largely consistent with a recent Senate voting study by Smith (1981) , who found that, using Clausen's categories, voting in the governmental management and social welfare areas were very ideological from the 86th Congress onward. Civil liberties voting was very ideological after the 90th Congress, and defense and foreign policy voting were moderately ideological after the 91st Congress. The policy area that was decidedly not ideological was agriculture. He concludes that "the similarity of voting alignments did increase during the period, and, as Schneider suggested, the ideological patterning of policy positions became more visible in several policy areas by the 1970s. Simply put, 
Conclusion
Our empirical analysis has shown that the. liberal-conservative and party evaluative dimensions used by the interest groups to construct their ratings are consistent with much of the roll-call voting in Congress. On average, the liberalconservative dimension explains 81 % of the variance of the ratings and in conjunction with a simple two-outcome spatial theory of voting, successfully accounts for 86.9% of the voting in the House and 85.4% of the voting in the Senate during the period of our study. The addition of the party dimension adds 1.5% and 2.3% respectively to these figures.
------senators' policy positions relative to each other were more stable across policy areas in the 1970s, and that stability was paralleled by a greater match between those policy-positions and the standards of evaluation constructed by contemporary ideologue" (p. 794).
The method of roll-call analysis that we used in our empirical analysis has many advantages. The most important advantage is that recovering the spatial configuration of legislators from a multidimensional unfolding of a 535-by-30 matrix of ratings (535 legislators rated by 30 interest groups -e.g., 1977) is much easier than recovering a configuration from a factor analysis of a 100-by-100 or a 435-by-435 matrix of associations. Furthermore, the spatial model of the ratings results in the placement of the members of the House and Senate in a common configuration. We checked the model by separately unfolding the House and Senate ratings for each year. In only two instances were the configurations different enough to cast doubt on the assumption of comparability. Although we have not exploited it here, having the House and Senate members in the same spatial configuration makes cross-chamber comparisons of roll-call voting within and between issue domains possible.
Comparisons across time are also possible with this methodology. As we demonstrated above, the liberal-conservative dimension is very stable over time. However, if the interest groups and the legislators uniformly drifted to the left (or right) over time, this would not be uncovered by the unfolding and matrix-fitting procedures.
Our methodology has the further advantage that it does not require a researcher to make any judgments about what roll calls to include in the analysis (e.g., in the computation of the association measures for a factor analysis) and the item directions associated with roll-calls. In effect, the interest groups do it for the researcher. Because the spatial configuration of legislators is what the interest groups "see" in their evaluative space, the roll calls can be fitted to the configuration and can be compared with one another in terms of the evaluative dimensions of the interest groups. This allows a researcher to sort the roll calls not only by issue area but also by how well they are explained by the perceptual space of the interest groups. Voting on strategic arms, for example, is highly ideological.
Although our evidence suggests that the interest groups select a representative sample of roll calls to construct their ratings, the instability of the second dimension recovered from the ratings points to an inherent limitation of their usefulness in spatial analysis. The interest groups are not dispersed enough over the second dimension for it to be recovered as accurately as the first dimension. This has been a less serious problem in recent years when the number of interest groups issuing ratings has been large. Nevertheless, the estimation of the second dimension must be improved.
The "predictive" success of the spatial model is about the same as the voting model of Matthews and Stimson (1975) . We think that the spatial model largely captures party and policy-related cue-taking, which suggests that a voting model that incorporated spatial and nonspatial cuetaking could account for more than 90% of Congressional voting. We hope that what we have done here will help to stimulate the development of such new voting theory.
